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■ * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the printed wired board used for the probe for array 

type supersonic waves. 

[0002] 

[Description of the Prior Art] Drawing 6 is drawing showing the conventional example of this kind of 
printed wired board, and is the top view showing a part of flexible printed circuit board ("FPC" may 
only be called hereafter) used for the array type ultrasound probe of electronic-raster-scanning type 
ultrasonic examination equipment, substrates, such as a plastic film with which 1 has flexibility in 
drawing, « it is this substrate 1 top -- a conductor ~ while the polar zone 4 which consists of a thin 
film has extended in the one direction, the through hole 2 of the number corresponding to the number of 
channels of an array-like trembler (un-illustrating) is formed in the side of the polar zone 4. Each 
through hole 2 and the polar zone 4 are electrically connected by the lead line part 3, respectively. In 
case an ultrasound probe is manufactured, since the up electrode and polar zone 4 of array-like vibrator 
are cut at once by cutting equipments, such as a dicing saw, the about four polar zone lead line part 3 is 
formed at intervals of the pitch corresponding to the channel length of vibrator. On the other hand, since 
there is such no limit, the about two-through hole lead line part 3 is formed at intervals of the pitch 
narrower than about four polar zone. 

[0003] The number of channels of an ultrasound probe, i.e., a trembler, is selected according to the 
magnitude of analyte, and if analyte is large and the ultrasound probe of analyte of many channels is 
small, the ultrasound probe of a few channel will be prepared. In addition, the magnitude of the 
ultrasound probe itself is also selected by some of numbers of channels, and a small ultrasound probe is 
requested from small analyte from the point of a tooth space. Conventionally, FPC was manufactured 
according to the number of channels of an array-like trembler, and when the numbers of channels 
differed, it was manufacturing FPC according to the number of channels each time. 
[0004] 

[Problem(s) to be Solved by the Invention] However, also manufacturing FPC, whenever it 
manufactures the ultrasound probe from which the number of channels differs requires time and effort, 
and it causes a cost rise of an ultrasound probe. Then, it is possible to cut and use FPC according to the 
number of channels which manufactures beforehand FPC according to many numbers of channels, and it 
is going to manufacture. However, by conventional FPC, as shown in drawing 3 , since pitch spacing of 
the lead line part 3 differs in about four polar zone and about two through hole, in order to cut FPC 
according to the number of channels, the lead line part 3 will have to be cut by somewhere, and it will 
become impossible using the through hole 2 connected to this lead line part 3 and this that were cut. As 
an example, when the line L of drawing 3 cuts FPC, it becomes impossible using through hole 2a which 
this lead line part 3 a was also cut with FPC cutting since lead line part 3 a was located on this line L, 
therefore was connected to lead line part 3a and this. 

[0005] Or although diverting FPC according to many numbers of channels to the vibrator which has the 
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* number of channels not more than it as it is is also considered, since the magnitude of an ultrasound 
probe becomes settled with the magnitude of FPC, a demand called the miniaturization of the ultrasound 
probe by few channelization cannot be filled. 

[0006] Irrespective of some of numbers of channels, the object of this invention carries out cutting etc. 
according to the number of channels of a trembler, is usable and is to offer the printed wired board for 
array type ultrasound probes with moreover making [ little ] a through hole and wiring useless. 
[0007] 

[Means for Solving the Problem] If it matches and explains to drawing 1 which shows one example, this 
invention will be equipped with two or more through holes 22 and polar zone 24, and will be applied to 
the printed wired board 1 5 for array type ultrasound probes which connected said each through hole 22 
and said polar zone 24 with wiring 23, respectively. And the above-mentioned object classifies said two 
or more through holes 22 and said wiring 23 into at least two groups by making into a group wiring 23 
connected to the through hole 22 and each [ these ] through hole 22 of a predetermined number, and is 
attained by forming the cutting field R which extends in a straight line between each [ these ] group, 
respectively. 
[0008] 

[Function] Two or more through holes 22 and wiring 23 are classified into at least two groups by 
making into a group wiring 23 connected to the through hole 22 and each [ these ] through hole 22 of a 
predetermined number. Since the cutting field R which extends in a straight line was formed between 
each [ these ] group, respectively If a printed wired board 1 5 is cut along this cutting field R, the printed 
wired board which has the number of channels of the arbitration which makes a unit the number of the 
through hole 22 grade belonging to each group can be manufactured without cutting wiring 23 grade. 
[0009] In addition, although drawing of an example was used by the term of above-mentioned The 
means for solving a technical problem explaining the configuration of this invention, and an operation in 
order to make this invention intelligible, thereby, this invention is not limited to an example. 
[0010] 

[Example] - 1st example- drawing 1 and drawing 2 are drawings showing the 1st example of the printed 
wired board for array type ultrasound probes by this invention, the top view in which drawing 1 shows a 
part plan and drawing 2 shows a whole configuration, drawing 3 , and drawing 4 are drawings showing 
the array type ultrasound probe of the electronic-raster-scanning type ultrasonic examination equipment 
with which the 1 st example was applied, drawing 3 is a sectional view and drawing 4 is a front view. 
[001 1] First, the array type ultrasound probe to which this example is applied is explained with reference 
to drawing 3 and drawing 4 . In these drawings, 10 is an array-like ultrasonic vibrator, and the up 
electrode 1 1 and the lower electrode 1 3 of a metal thin film are formed, and it is constituted by the upper 
and lower sides of the rectangular plate-like piezo electric crystal 12, respectively. 14 is the acoustic lens 
prepared in the underside of an ultrasonic vibrator 10 (lower electrode 13), and crevice (convergence 
section) 14a is formed in the soffit section. 15 is a flexible printed circuit board (FPC) concerning this 
example, and lead wire 16 is connected to the through hole (it mentions later for details). 17 is the case 
where an ultrasonic vibrator 10, an acoustic lens 14, and FPC 15 are contained, and after having been 
contained by the case 17, only the lower part of an acoustic lens 14 is exposed. 
[0012] Next, FPC 15 of this example is explained with reference to drawing 1 and drawing 2 . The 
description of this example is to have carried out unitization of FPC 15 and have enabled cutting of FPC 
of it for every unit by making six channels into a group. In addition, drawing 1 shows the condition of 
having connected with FPC 15 ultrasonic vibrator 10, and drawing 2 shows FPC 15 simple substance. 
Rectangle-like hole 21a is formed in the center section of the substrates 21, such as a plastic film which 
has flexibility, and as shown in drawing 1 , the up electrode 1 1 of an ultrasonic vibrator 10 is exposed 
from this hole 21a. the substrate 21 top in the both sides of hole 21a — a conductor - the polar zone 24 
of the couple which consists of a thin film is extended and formed in the longitudinal direction of hole 
21a. As mentioned above, the polar zone 24 and the up electrode 1 1 of an ultrasonic vibrator 10 are 
disconnected by one along with the cutting plane line ( drawing 1 shows only lines C1-C3) which 
intersects perpendicularly in the extension direction of the polar zone 24 with a dicing saw etc., and each 
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channel of the array-like ultrasonic vibrator 10 and the polar zone 24 corresponding to this are formed. 
In drawing 1 , the repeat number to 1-12 is given to the polar zone 24 of the part corresponding to each 
channel. 

[0013] The polar zone 24 of a part and the up electrode 1 1 of each channel corresponding to each 
channel are connected by the wire 25 (selectively [ in drawing 1 / Refer to drawing 3 , in addition ] 
graphic display). In addition, in this example, since the channel length of an ultrasonic vibrator 10 is 
narrow, drawing gets down from connection with the up electrode 1 1 , using the polar zone 24 on either 
side by turns, and the polar zone 24 and the up electrode 1 1 on either side are connected with a wire 25 
for every channel in every other one. The right-hand side polar zone 24 is connected to the odd number 
channels 1, 3, --, 1 1 of the up electrode 1 1 at a detail, and the left-hand side polar zone 24 is connected 
to the even number channels 2, 4, --, 12 of the up electrode 1 1 . 

[0014] The through hole 22 of the predetermined number is formed in the side of each polar zone 24. It 
is installed more successively by the detail in the direction in which the method of the right of the polar 
zone 24 of the right-hand side corresponding to a channel 1 1 and six through holes 22 cross at right 
angles in the extension direction of the polar zone 24. On the other hand, it is installed successively in 
the direction in which the left of the polar zone 24 of the left-hand side corresponding to a channel 12 
and six through holes 22 cross at right angles in the extension direction of the polar zone 24 similarly. 
Therefore, these through holes 22 are mutually established in parallel. The polar zone 24 of the part 
corresponding to each channel is connected to the through hole 22 which corresponds through the lead 
line part 23, respectively. The about 24 polar zone lead line part 23 is extended and formed in cutting 
plane lines C1-C3 and abbreviation parallel (namely, direction which intersects perpendicularly in the 
extension direction of the polar zone 24) as mentioned above for up electrode 1 1 and polar-zone 24 
cutting, and the pitch spacing is formed in division into equal parts at pitch interval corresponding to the 
channel length of an ultrasonic vibrator 10. Since odd number or the up electrode 1 1 of even channels is 
connected more to a detail at each polar zone 24, it is formed in channel length twice the pitch spacing 
of an ultrasonic vibrator 10. On the other hand, since the about 22-through hole lead line part 23 does 
not have such a limit, it is formed in pitch spacing narrower than about 24 polar zone. 
[0015] FPC15 consists of this examples by making six channels into a group as mentioned above. 
Namely, the through hole 22 for six channels, the lead line part 23, and the polar zone 24 of the channel 
corresponding to this It is classified by the partition line (in drawing 1 , only the partition lines LI and 
L2 are illustrated) of the shape of a straight line which extends in the direction (this is parallel to a 
through hole 22 and the extension direction of the lead line part 23) which intersects perpendicularly in 
the extension direction of the polar zone 24. These through hole 22 grade makes a group, and FPC15 is 
constituted by two or more groups (at this example, they are eight groups and 96 channels to right and 
left, respectively). The straight line-like cutting field R where the through hole 22 and the lead line part 
23 which belong to each group do not extend to the field of other groups more than the partition lines LI 
and L2, therefore a through hole 22 and the lead line part 23 do not exist in the both sides of each 
partition lines LI and L2 is formed. 

[0016] Therefore, in this example, FPC15 is classified into two or more groups every six channels by the 
partition lines LI and L2. And since the straight line-like cutting field R where a through hole 22 and the 
lead line part 23 do not exist is formed in the both sides of each partition lines LI and L2 FPC which has 
the number of channels to 96 channels per six channels can be manufactured to arbitration, without 
cutting the lead line part 23, if FPC 15 is cut along with these partition lines LI and L2. Therefore, 
FPC 15 of the expectable number of the maximum channels is manufactured beforehand, FPC 15 can be 
cut and used according to the number of channels of an ultrasonic vibrator 10, the large quantity 
fabrication of FPC 15 can be attained, and reduction of FPC 15 fabrication cost can be aimed at, as a 
result fabrication cost of an ultrasound probe can be made cheap. In addition, since FPC of only the 
required number of channels can be cut and used, FPC of magnitude corresponding to the number of 
channels can be prepared, and the miniaturization of the ultrasound probe by few channelization can be 
attained. An ultrasound probe as shown in drawing 4 , using the ultrasonic vibrator 10 for 96 channels, 
an acoustic lens 14, and FPC 15 as an example is manufactured, and if an ultrasonic vibrator 10, an 
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acoustic lens 14, and FPC15 are cut to one every 24 channels along with cutting plane lines D1-D3 after 
disconnecting the up electrode 1 1 and forming a channel, four ultrasound probes of 24 channels can be 
manufactured at once. 

[0017] - The 2nd example - What is necessary is to have formed the polar zone 24 in the both sides of an 
ultrasonic vibrator 10, to have secured pitch spacing of the lead line part 23 in the 1st above-mentioned 
example, since channel length was short, but to form the polar zone 24 only in one side of an ultrasonic 
vibrator 10, if channel length is not short. Drawing 5 is drawing showing the 2nd example of the printed 
wired board by this invention, and is the part plan showing FPC which formed the polar zone 24 only in 
one side of an ultrasonic vibrator 10. the 1st example which shows pitch spacing of the lead line part 23 
to drawing 1 , and abbreviation - although it is the same, since the channel length of an ultrasonic 
vibrator 10 (up electrode 1 1) is long as shown in cutting plane lines C1-C3, it has the composition of 
having formed the polar zone 24 only in one side of an ultrasonic vibrator 10. Also by this example, the 
same operation effectiveness as the 1st above-mentioned example can be acquired. 
[0018] In a response with each example and claim which were explained above, a flexible printed circuit 
board 1 5 constitutes the printed wired board for array type ultrasound probes, and the lead line part 23 
constitutes wiring, respectively. In addition, the details are not limited to each above-mentioned 
example, but various deformation is possible for the printed wired board for array type ultrasound 
probes of this invention. As an example, the pattern of a through hole 22 and the lead line part 23 is not 
limited to the thing of each example, but the cutting field of the shape of a straight line which does not 
have a through hole and wiring in the both sides of a partition line should just be formed. In addition, 
although the printed wired board of this invention needs to take large pitch spacing of each lead-wire 
section as compared with conventional FPC shown in drawing 6 and may affect the resolution of the 
probe itself for the clearance established in the both sides of a partition line If the path of a through hole 
is made small, the clearance between the both sides of a partition line can be narrowed, pitch spacing of 
the former and a lead line part practically equal can be secured by this, and the effect of the resolution 
on a probe can be lost. 
[0019] 

[Effect of the Invention] As explained to the detail above, according to this invention, two or more 
through holes and wiring are classified into at least two groups by making into a group wiring connected 
to the through hole and each [ these ] through hole of a predetermined number. Since the cutting field 
which extends in a straight line was formed between each [ these ] group, respectively, the printed wired 
board which has the number of channels of arbitration according to the number of channels of an 
ultrasonic vibrator can be manufactured by cutting a printed wired board along this cutting field, without 
cutting wiring etc. Therefore, the large quantity fabrication of a printed wired board can be attained, and 
reduction of the fabrication cost of a printed wired board can be aimed at, as a result fabrication cost of 
an ultrasound probe can be made cheap. In addition, since the printed wired board of only the required 
number of channels can be cut and used, the printed wired board of the magnitude corresponding to the 
number of channels can be prepared, and the miniaturization of the ultrasound probe by few 
channelization can be attained. 
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# * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the flexible printed circuit board which is the 1st example of this 
invention, and is the part plan showing the condition of having connected with the ultrasonic vibrator. 
[Drawing 2] It is the top view showing the simple substance of the flexible printed circuit board of the 

I st example. 

[Drawing 3] It is the sectional view showing the ultrasound probe to which the 1st example was applied. 

[Drawing 4] It is drawing for explaining the manufacture approach of the ultrasound probe by the 1st 
example. 

[Drawing 5] It is drawing showing the flexible printed circuit board which is the 2nd example of this 

invention, and is the part plan showing the condition of having connected with the ultrasonic vibrator. 

[Drawing 6] It is the part plan showing an example of the conventional flexible printed circuit board. 

[Description of Notations] 

C1-C3 Cutting plane line 

LI, L2 Partition line 

R Cutting field 

10 Ultrasonic Vibrator 

I I Up Electrode 

14 Acoustic Lens 

15 Flexible Printed Circuit Board 
17 Case 

22 Through Hole 

23 Lead Line Part 

24 Polar Zone 
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DRAWINGS 



[Drawing 1 ] 
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http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/24/04 



Page 2 of 2 




i 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/24/04 



